Evidence for the existence of a sulfhydryl group in the adenylate cyclase active site.
6-Cloro-9-beta-d-ribofuranosylpurine 5'-triphosphate (CIRTP) and 6-mercapto-9-beta-d-ribofuranosylpurine 5'-triphosphate (SRTP) irreversibly inhibit adenylate cyclase from rat brain. Adenosine 5'-[beta, gamma -imido] triphosphate protects the enzyme against inactivation by CIRTP and SRTP and acts as a competitive inhibitor with respect to ATP with the Ki value 2 X 10(-4) M. Study of the pH-dependence of the rate of the enzyme inactivation by CIRTP showed that pK for the group modified by this compound is equal to 7.45. Inactivation is first order with respect to the enzyme; the saturation effect is observed at the increased concentration of CIRTP. The k2 and KI values for irreversible inhibition of brain adenylate cyclase by CIRTP were 0.25 min-1 and 1.9 X 10(-4) M, respectively. Adenylate cyclase inhibition by SRTP is also time-dependent. Partial protection against the enzyme inactivation was observed. Dithiothreitol restores the activity of SRTP-inactivated adenylate cyclase. The results obtained indicate the presence of an -SH group in the purine amino group binding area of the enzyme active site.